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Objectives: Healthcare workers experienced great psychological burden due to the continuation of the COVID-19 pandemic. During the pandemic, medical healthcare workers experienced greater instances of insomnia, anxiety, depression, somatization, and obsessive-compulsive symptoms than the general population. This study aimed to explore the association between viral anxiety and obsession with COVID-19 among medical students with reassurance-seeking behavior as a mediator.

Methods: In October 2021, an online survey was conducted among medical students at the University of Ulsan College of Medicine. The clinical characteristics of 162 participants and their responses to rating scales, including stress and anxiety to viral Epidemics-6 items (SAVE-6), Coronavirus Reassurance-Seeking Behaviors Scale (CRBS), Patient Health Questionnaire-9 items (PHQ-9), and Obsession with COVID-19 scale were collected.

Results: Medical students' obsession with COVID-19 was based on the PHQ-9 (β = 0.15, p = 0.01), SAVE-6 (β = 0.43, p < 0.001), and CRBS (β = 0.38, p<0.001) scores (adjusted R2 = 0.49, F = 39.9, p < 0.001). Mediation analysis showed that medical students' viral anxiety and depression directly influenced their obsession with COVID-19, and their reassurance-seeking behavior partially mediated the effects of depression or viral anxiety on obsession with COVID-19.

Conclusions: Medical students' viral anxiety and depression may affect their obsession with COVID-19, and reassurance-seeking behaviors may mediate this. Therefore, medical students should adopt adaptive coping strategies to prevent high levels of viral anxiety and recurrent reassurance-seeking behavior.
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INTRODUCTION

As of January 02, 2022, the global cumulative number of SARS-CoV-2 cases has exceeded 289 million (1). Despite administrative orders, including those of vaccinations and stay-at-home, millions of new cases are reported every week, and most new cases are caused by the Delta variant. In South Korea, 583,065 people were confirmed COVID positive, and 4,906 died during the 2 years of the pandemic (2, 3). By the end of 2021, 82% of people in South Korea had been vaccinated (2) and have practiced COVID-19 safety measures. The COVID-19 pandemic has brought about many changes, and psychological distress is one of them. A survey in China investigated the association between mental health symptoms, including depression and anxiety, their prevalence and risk factors during the COVID-19 pandemic. In this study, depressive and anxiety symptoms were reported in 27.9, and 31.6% of the participants, respectively. Additionally, those with confirmed or suspected COVID-19, those at risk of occupational exposure, and residents of Hubei Province accounted for more severe symptoms (4). In Spain, as a result of surveying the degree of depression and anxiety among the general population during the COVID-19 pandemic through an online survey, 27.5% of participants reported severe depression and 20.8% reported severe anxiety (5). The prevalence of severe somatic complaints, anxiety, and depression during study periods, among college students in the Czech Republic, was 10.1, 4.9, and 3.4%, respectively (6).


Psychological Distress Among Medical Students During COVID-19

In particular, frontline healthcare workers experienced noteworthy psychological effects during the COVID-19 outbreak (7, 8). A Chinese population study found that medical healthcare workers were more likely to report insomnia (38.4 vs. 30.5%), anxiety (13.0 vs. 8.5%), depression (12.2 vs. 9.5%), somatization (1.6 vs. 0.4%), and obsessive-compulsive symptoms (5.3 vs. 2.2%) than the general population (9). Possible reasons could be that healthcare workers play a major role in preventing the spread of the virus — taking care of infected or suspected patients while working in an environment that lacks protective equipment or is categorized by work overload (10, 11). In addition to fearing for their personal health, they might also be worried about infecting their families, friends, and colleagues, perceived stigmatization, or being scrutinized (12).

Additionally, healthcare workers played the role of healthcare workers in some cases (13). They had to step forward as frontline medical personnel in situations where they were not fully prepared to help prevent the spread of infectious diseases. Medical students usually study close to healthcare facilities and face massive potential dangers of contracting infectious diseases from patients during their clinical clerkship. They worry about transmitting the virus to their families and friends, increasing their anxiety and stress (14). To help provide some respite to medical students, most medical schools in Korea conducted online classes, despite their unfamiliarity with online teaching systems.



Depression, Viral Anxiety, Reassurance-Seeking Behavior, and Preoccupation With COVID-19

The incidence of obsessive-compulsive disorder-related symptoms has increased since the COVID-19 pandemic (15, 16). This exacerbation of clinical symptoms was severe in patients with a prior diagnosis of obsessive-compulsive disorder or contamination with the symptom dimension of obsessive-compulsive disorder. Most symptoms were related to fear of contamination and excessive self-diagnosis for COVID-related symptoms (17). In addition, the characteristics of individuals who follow safety precautions, such as wearing a mask and washing hands, are significantly related to the increase in obsessive-compulsive symptoms and fear related to contamination (18).

Based on the model of hypochondriasis (currently, illness anxiety disorder), the fear of being sick influences one's anxiety, and may cause one to avoid the problem or seek reassurance. Paradoxically, recurrent engagement in reassurance-seeking behaviors may increase anxiety levels. As this process continues, it induces preoccupation with illness (19). If one has fears of being infected with COVID-19, he or she may pursue reassurance-seeking behavior, such as checking bodily sensations, hand washing, or repeated media search. Since people who have severe concerns about their health may try to seek reassurance, reassurance-seeking behavior can be a sign of preoccupation with the illness (20, 21).

Excessive reassurance-seeking behavior was first studied in the context of depression (22–24). It is a risk factor for depressive symptoms (24). Depression with reassurance-seeking behavior may lead to interpersonal problems, such as loneliness or devaluation as per Coyne's interpersonal theory of depression (22). Depression is also closely related to symptoms of anxiety, and this association has proven its existence with viral anxiety and depression during the COVID-19 pandemic among healthcare workers (8, 25). Depending on how individual college students perceive the stress related to the pandemic, it could manifest as anxiety, depression, or behavioral problems (26). Therefore, we speculate that depression or viral anxiety during this pandemic may provoke reassurance-seeking behavior, which may enhance preoccupation with COVID-19. In particular, medical students may amplify their reassurance-seeking behaviors.

In the present study, we would like to evaluate depression, viral anxiety, and obsessive thinking over the coronavirus among medical students due to various conditions that changed during the pandemic, and how reassurance-seeking behavior acts as a protective behavior against the COVID-19 pandemic during psychological difficulties. This study aims to explore the association between viral anxiety and reassurance-seeking behavior or obsession with COVID-19 among medical students. In addition, we explored whether reassurance-seeking behavior could mediate the association between viral anxiety and obsession with COVID-19. We hypothesized that (a) depression will be positively related to obsession with COVID-19, (b) viral anxiety will be positively associated with obsession with COVID-19, and (c) reassurance-seeking behavior will at least partially mediate the relationships between depression/viral anxiety and obsession with COVID-19 among medical students.




METHODS


Participants and Procedure

From October 20–28, 2021, an online survey was conducted among medical students at the University of Ulsan College of Medicine (UUCM). We developed a survey form and posted an enrollment flyer on the notice boards of each lecture room for all medical students (N = 251) studying at UUCM. A total of 162 students voluntarily participated in this survey. Volunteers who selected “yes” on the question about “Do you agree that your response will be used for research purposes?” in the first part of the survey form were selected as participants for the study rather than obtaining written informed consent. The survey was conducted anonymously and personal information was not collected. We provided a gift card valued at USD $3 to each participant for participation. Sample size estimation was done based on the target population and all 251 medical students studying at UUCM. Out of 251 students, 162 responded to this survey. The study protocol was approved by the Institutional Review Board (IRB) of the Asan Medical Center (2021–1438) who waived the requirement for written informed consent.

The survey form, developed via Google Forms, included questions on students' age, gender, grades, and responses to COVID-19 questions, such as “Did you experience being quarantined due to infection with COVID-19?”, “Did you experience being infected with COVID-19?” or “Did you get vaccinated?'. Their past psychiatric history was checked by the question, “Have you ever experienced depression, anxiety, or insomnia or had treatment for it?”. Psychiatric distress was checked by the question, “Now, do you think you are depressed or anxious, or do you need help for your mood state?”. The survey form was developed according to the Checklist for Reporting Results of Internet e-Survey (CHERRIES) guidelines (27). After the development of an e-survey, the usability and technical functionalities were tested by investigators (SC) before implementation.



Measures
 
Stress and Anxiety to Viral Epidemics-6 Items

The SAVE-6 is a rating scale that measures anxiety responses to viral epidemics (28). It is derived from the SAVE-9 scale which was originally developed for measuring healthcare workers' work-related stress and anxiety responses to viral epidemics (29). It consists of 6 items, each of which can be rated from zero (never) to four (always). The total score reflects the severity of anxiety response to a viral epidemic. The cut-off score was 15 for a mild degree of anxiety. In this study, we applied the original Korean version of the SAVE-6, and Cronbach's alpha was 0.782.



Coronavirus Reassurance-Seeking Behaviors Scale

The CRBS is a self-report measure of reassurance-seeking behaviors related to concerns about the coronavirus infection (30). The CRBS measures the excessive reassurance-seeking behavior of people who engage in coronavirus-related information. Each of the five items are rated on a scale of zero (not at all) to four (nearly every day). Although cut-off score has not yet been determined, the original developer suggested CRBS total scores ≥ 12 was above average reassurance-seeking activity. In this study, we applied the Korean version of the CRBS, which has not been formally validated. In this sample, the Kaiser–Meyer–Olkin measure was 0.768, and Bartlett's sphericity was p < 0.001. Confirmatory factor analysis for the single structure model of CRBS revealed a good model fit: Comparative Fit Index (CFI) of 1.000, Tucker-Lewis Index (TLI) of 1.086, Root Mean Square Error of Approximation (RMSEA) of 0.000, and Standardized Root Mean Square Residual (SRMR) of 0.031. The CRBS has good reliability, based on Cronbach's alpha (0.723) and McDonald's Omega (0.754).



Patient Health Questionnaire-9 Items

The PHQ-9 is a self-report rating scale with wide clinical usability, simplicity, and clear validity for measuring depression severity (31, 32). The nine items in this scale can be rated from zero (not at all) to three (nearly every day). In this study, we applied the Korean version of the PHQ-9(33, 34), and Cronbach's alpha was 0.845.



Obsession With COVID-19 Scale

The Obsession with COVID-19 Scale (OCS) is a self-report mental health screener that measures persistent disturbed thinking related to COVID-19 (35). It also helps identify individuals who are functionally impaired by COVID-19 related thinking patterns. The OCS has four items, and each item can be rated on a 5-point scale from 0 (not at all) to 4 (nearly every day over the last 2 weeks). The original developer suggested that OCS total score ≥7 indicates probable dysfunctional thinking about COVID-19. In this study, we used the Korean version of the OCS (36), and the Cronbach's alpha in this sample was 0.689.





STATISTICAL ANALYSIS

Participants' demographic characteristics and rating scale scores are summarized as mean ± standard deviation. The level of significance for the analyses was defined as two-tailed at values of p < 0.05. The Kolmogorov-Smirnov normality test was done to examine whether variables are normally distributed or not, and we found that CRBS, OCD, and PHQ-9 scales scores did not distribute normally. Correlation analysis was performed using Spearman's correlation analysis. Linear regression analysis was performed to examine the variables that could predict the occurrence of COVID-19. To explore whether reassurance-seeking behavior mediates the influence of viral anxiety or depression on obsession with COVID-19, a bootstrap method with 2,000 re-samples was used.

Furthermore, we explored the validity and reliability of the Korean version of the CRBS (Supplement data) using this sample. Data suitability and sampling adequacy were assessed using the Kaiser-Meyer-Olkin (KMO) value and Bartlett's test of sphericity. In the CFA, model fit was assessed using CFI, TLI, RMSEA, and SRMR values (37, 38). We used SPSS version 21.0, AMOS version 27 for Windows (IBM Corp., Armonk, NY, USA), and JASP version 0.14.1 to perform the statistical analysis.



RESULTS

All 162 (64.5%) medical students out of 251 students, approximately 50–75% of students in each grade, at the Ulsan College of Medicine participated in this study. No responses were excluded for any participants. Among the participants, 71.6% were male, 21.7% were quarantined, 1.9% were infected, and all were vaccinated (Table 1). Fourteen point two percentage of students reported that they had experienced or been treated for depression, anxiety, or insomnia, and 5.6% reported that they were depressed or anxious or needed help for their mood state. The mean PHQ-9, SAVE-6, CRBS, and OCS scores were 3.6, 9.2, 2.0, and 1.7, respectively, which were below the cut-off values for depression, viral anxiety, and obsession with COVID-19. The participants' rating scale scores are presented in Table 1.


Table 1. Clinical characteristics of participants (N = 162).
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In this study, we hypothesized that (a) depression will be positively related to obsession with COVID-19, (b) viral anxiety will be positively associated with obsession with COVID-19, and (c) reassurance-seeking behavior will at least partially mediate the relationships between depression/viral anxiety and obsession with COVID-19 among medical students.

There was a positive correlation between medical school students experiencing obsession with COVID-19 and depression (rho = 0.29, p < 0.001), viral anxiety (rho = 0.60, p < 0.01), and coronavirus-related reassurance-seeking behaviors (rho = 0.56, p < 0.001). We observed that the hypothesis (a) and (b) was supported by the results. In addition, the PHQ-9 scores were significantly correlated with the CRBS (rho = 0.27, p < 0.001), and SAVE-6 (rho = 0.16, p = 0.042). The SAVE-6 scale scores significantly correlated with the CRBS scores (rho = 0.38, p < 0.001, Table 2). The more severe the degree of depressive symptoms or viral anxiety in medical school students, the more reassurance-seeking behavior they engaged in.


Table 2. Spearman's correlation coefficients (rho) of each variables for all participants.
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A multiple linear regression analysis was performed to explore whether obsession with COVID-19 among medical students could be expected age, depression, viral anxiety, and reassurance- seeking behavior (Table 3). Obsession with COVID-19 was expected in the PHQ-9 (β = 0.15, p = 0.01), SAVE-6 (β= 0.43, p < 0.001), and CRBS (β = 0.38, p < 0.001) scale scores. Depressive symptoms, viral anxiety, and reassurance-seeking behaviors could explain 49% of COVID-19 obsession among medical school students (adjusted R2 = 0.49, F = 39.9, P < 0.001). Age was not a significant predictor.


Table 3. Linear regression analysis expecting obsession with COVID-19 among medical students.
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Mediation analysis showed that the complete pathway from depression or viral anxiety (independent variable) to reassurance-seeking behavior (mediator) to obsession with COVID-19 (dependent variable) was significant (Table 4). This indicated that reassurance-seeking behavior partially mediated the effects of depression or viral anxiety on obsession with COVID-19 (Figure 1). The total effect of 0.53 for SAVE-6 was decomposed into an indirect effect of 0.11 (p < 0.001, CI = 0.05 to 0.18) and a direct effect of 0.42 (p < 0.001, CI = 0.31 to 0.54). For PHQ-9, the total effect of 0.23 is decomposed into an indirect effect of 0.08 (CI = 0.02 to 0.14) and a direct effect of 0.15 (p = 0.011, CI = 0.03 to 0.26). The hypothesis (c) was supported by this mediation analysis results.


Table 4. The results of direct, indirect, and total effects on mediation analysis.

[image: Table 4]


[image: Figure 1]
FIGURE 1. Mediation model showing that the effect of viral anxiety or depression (independent variables) on obsession with coronavirus (outcome) is mediated by reassurance-seeking behavior (mediator). *p < 0.05, **p < 0.01.




DISCUSSION

In this study, we investigated whether or not COVID-19 obsession among medical students was a predictor of depression, viral anxiety, and coronavirus reassurance-seeking behavior. The mediation analysis results showed that medical students' viral anxiety and depression affected their obsession with COVID-19, both separately and directly, and their reassurance-seeking behaviors mediated the effect of depression or viral anxiety on obsession with COVID-19.


Obsession Evaluation During the Pandemic Period

During past epidemics or pandemics, anxiety and obsessive thoughts have been repeatedly reported as a response to threatening public health crises (39, 40). Viral anxiety is helpful in protecting oneself from viral infections during the pandemic, but excessive anxiety and obsessive thoughts may harm mental health. As the COVID-19 pandemic continues for a long period, persistent anxiety and obsessive thoughts must be managed. By using the OCS, we evaluated medical students' maladaptive obsessive thinking about COVID-19, and observed that it was significantly correlated with viral anxiety, depression, and reassurance-seeking behavior. Medical students are highly prone to experience viral anxiety because they constantly find themselves in high-risk environments while conducting clinical clerkship. It was reported that 28.5% of medical students had anxiety in China (41), 28.5% in Peru (42), 25–34.1% in Turkey (43), and 22.6% in Switzerland (44). According to Jennifer et al. it was reported that in the aftermath of COVID-19, medical students were significantly distressed and suffer from psychological burden, which is more severe in 4th grade students (45). A study in India also found that more than 20% of medical students reported depression or anxiety as a result of COVID-19, and more than half of students report excessive academic anxiety (46). However, no previous study which explored the reassurance-seeking behavior or obsession with COVID-19 among medical students was done.

In previous studies, anxiety was measured with “non-specific” anxiety measurement tools such as Generalized Anxiety Disorders-7 items, Depression Anxiety Stress Scale-21, or Beck Anxiety Inventory. Since we used the SAVE-6 scale, specifically developed to measure one's anxiety response specific to viral epidemics (28), we can be certain of the influence of medical students' viral anxiety, rather than general anxiety on their obsessive thoughts.



Obsession With COVID-19 in Relation With Depression, Viral Anxiety, and Reassurance-Seeking Behavior

Individuals who feel anxious may seek assurance to relieve their anxiety and the risk of potential harm (47). Studies on the subjective fear of COVID-19 have shown that while the fear of being sick or death from COVID-19 is prevalent in young patients, hopelessness is seen in the elderly (26, 48). Medical students' viral anxiety may provoke reassurance-seeking behavior, such as checking their body temperature, repetitive hand-washing, or monitoring their physical symptoms during their clinical clerkship. This reassurance-seeking behavior may transiently reduce their anxiety, but this transient relief of anxiety may also strengthen their tendency to seek reassurance. The term “medical student syndrome” (49) was used to reflect the phenomenon of the development of hypochondriacal concerns among medical students about the diseases they are studying. It was studied in relation to their reassurance-seeking behaviors as in the hypochondriasis model. During the COVID-19 pandemic, medical students have increasingly become interested in infectious diseases, and their transmission and prognosis. Hypochondriac fears can provoke reassurance-seeking behavior. Of course, it is not easy to dismiss repetitive hand washing as a reassurance-seeking behavior, as it is also an important prevention measure. Furthermore, “cyberchondria” or excessive online health research associated with increasing levels of health anxiety (50) as a reassurance-seeking behavior, may also lead to negative consequences due to repetitive misleading information from social media (51).

Depression is a mental illness that can have major negative consequences on medical students during the COVID-19 pandemic (52, 53). Perceived stress among Slovak university students increased due to the pandemic, which was positively correlated with their depression (26). Medical students showed significant depression during the pandemic, which predicted their obsession with COVID-19. During the pandemic, the fear of infection, possibility of being assigned the medical field with no prior knowledge about the disease, and online classes being unfavorable to medical care may have been stressful, which may have caused depression. In the present study, depression directly influenced the obsession with COVID-19 patients. Although there is a rare study on the association between depression and obsession with coronavirus in this pandemic, that association was reported while validating the OCS among the general population (36) and special populations such as the police, armed forces (54), and university students (55). Another existing study reported a significant correlation between depression and obsession with COVID-19 among otolaryngologists (56). They must perform potential aerosol-generating procedures such as endoscopy, tracheostomy, or upper airway surgery. The high viral load on the nasal and oropharyngeal mucosa puts otolaryngologists at a higher risk of contracting the disease. Similarly, medical students' depressive symptoms can be associated with their obsession with coronavirus, though we cannot know the causal relationship from the results of our study.



Reassurance-Seeking Behaviors and Obsession With COVID-19

The role of reassurance-seeking behavior is related to obsessive-compulsive disorder (OCD) (57). It was reported that the severity of obsessive-compulsive symptoms was associated with reassurance-seeking behaviors (58), which reflects that the severity of obsessions can lead one to seek reassurance as a coping strategy. Based on the OCD model (59), compulsive behavior may be a neutralization and safety behavior that can reduce anxiety symptoms caused by obsessions (57). However, repetitive, excessive behaviors or rituals among patients of OCD prevents them from developing tolerance to anxiety due to their obsessive thoughts, leading to persistent OC symptoms (60). During the pandemic, people with excessive viral anxiety were expected to seek reassurance repeatedly (61). Our findings show that, in contrast to the OCD model (invasive thinking causes anxiety and repeated compulsions to relieve anxiety), reassurance-seeking behaviors mediate obsession with COVID-19.



Reassurance Behaviors Mediate the Effects of Depression or Viral Anxiety on Obsession With COVID-19 in Medical Students

Based on the results of our study, it was found that depression or viral anxiety directly influences obsession with COVID-19, and reassurance-seeking behavior can mediate this association by enhancing the influence of depression or viral anxiety on obsession, rather than reducing the effect. We analyze the reasons behind our results. Firstly, the level of depression or viral anxiety among medical students may be higher than that among the general population. Medical students face harmful situations during their education and clinical clerkship. Although we could not compare the level of viral anxiety between medical students and the general population in this study, higher levels of viral anxiety make them have obsessive thoughts about the virus. Secondly, medical students may indulge in repetitive reassurance-seeking behavior during their clinical clerkship, which may include the need to check their symptoms related to the viral infection, or wash hands to prevent the transmission of the virus. This repetitive reassurance-seeking behavior can increase obsessive thoughts about the virus. Obsession with COVID-19 may be a biologically evolved defense system aiming at safety from harm (62). Medical students should be cautious in preventing viral infections and transmission to patients.

A longitudinal online study of mental health symptoms during the pandemic was conducted in the UK. After the pandemic reached its peak, depressive symptoms and anxiety levels increased; the OC symptoms increased further (63). This was because after the pandemic's peak, the number of infected people started decreasing, and knowledge about the virus and social contacts started increasing due to the relaxations of social distancing norms. However, general uncertainty about the pandemic was still high because of concerns about the second pandemic wave, or the possibility of infection due to the increase in social interaction. With this uncertainty, a coping strategy to obtain reassurance through information-seeking was established, and more information-seeking was sought at a higher OC symptom score (63). As our study was conducted at a time when “living with corona” was considered in Korea, in the same vein, at the beginning of the pandemic, CRB temporarily reduced viral anxiety but excessive reassurance-seeking behavior was established as a maladaptive coping strategy. This can reinforce medical students' OC symptoms.




LIMITATIONS

The present study had some limitations. Firstly, the online survey design of this study could have led to bias. We decided to conduct an online survey rather than face-to-face interviews, to align with the ongoing pandemic situation. This may be related to a lack of reliability of responses. Secondly, only 162 of the 252 UUCM students responded to the survey; the result from a small number of participants from a single medical school cannot be generalized to all medical students across the country. Thirdly, all participants were vaccinated, and more than 70% of them were male, which might have influenced the results as gender influences on the factors studied in this study were not considered. Finally, our study was conducted at a time when we were considering “living with corona.” So it may not be consistent with the results of studies conducted during the early days of the pandemic. Therefore, it is necessary to observe changes in symptoms over time, in future longitudinal studies.

Nevertheless, this study has several strengths. Firstly, as noted above, instead of using the general anxiety scale, we used the anxiety, obsessive-compulsive behavior, and repetitive behavior scales specific to the COVID-19 pandemic. Secondly, our study was conducted with medical students who were vulnerable during the pandemic and who would work as healthcare workers in the future. Thus, the strength of this study lies in its discovery, which states that repetitive behaviors in pursuit of safety led to obsession during the COVID-19 pandemic situation.



CONCLUSIONS

We observed that medical students' viral anxiety and depression separately and directly influenced their obsession with COVID-19, and their reassurance-seeking behavior mediated the influence of depression or viral anxiety on obsession with COVID-19. In this pandemic era, medical school students, who should undergo clinical clerkship and may act as healthcare workers, need to have adaptive coping strategies, and prevent high levels of viral anxiety and repetitive reassurance-seeking behavior for the sake of their mental health.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the study protocol was approved by the Institutional Review Board (IRB) of the Asan Medical Center (2021–1438), and obtaining the written informed consent was waived by IRB. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

SC, JP, JA, and YH: conceptualization and resources. SC and HK: data curation. SC and JP: formal analysis. JA, YH, and SC: methodology. HK, CK, and JP: writing—original draft. All authors writing—review and editing. All authors contributed to the article and approved the submitted version.



REFERENCES

 1. World Health Organization. Weekly Epidemiological Update on COVID-19 - 6 January 2022. Available online at: https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19-−6-january-2022 (accessed January 08, 2022).

 2. Available, online at: http://ncov.mohw.go.kr/tcmBoardView.do?brdId=3&brdGubun=31&dataGubun=&ncvContSeq=6215&contSeq=6215&board_id=312&gubun=BDJ (accessed January 08, 2022).

 3. Available from http://ncov.mohw.go.kr/tcmBoardView.do?brdId=3&brdGubun=31&dataGubun=&ncvContSeq=6215&contSeq=6215&board_id=312&gubun=BDJ (accessed January 8, 2022).

 4. Shi L, Lu ZA, Que JY, Huang XL, Liu L, Ran MS, et al. Prevalence of and risk factors associated with mental health symptoms among the general population in China during the coronavirus disease 2019 pandemic. JAMA Netw Open. (2020) 3:e2014053. doi: 10.1001/jamanetworkopen.2020.14053

 5. Galindo-Vázquez O, Ramírez-Orozco M, Costas-Muniz R, Mendoza-Contreras LA, Calderillo-Ruíz G. Meneses-García A. Symptoms of anxiety, depression and self-care behaviors during the COVID-19 pandemic in the general population. Gac Med Mex. (2020) 156:298–305. doi: 10.24875/GMM.M20000399

 6. Gavurova B, Ivankova V, Rigelsky M, Mudarri T. Miovsky M. Somatic symptoms, anxiety, and depression among college students in the Czech Republic and Slovakia: a cross-sectional study. Frontiers in Public Health. (2022) 10:859107. doi: 10.3389/fpubh.2022.859107

 7. Lee HA, Ahn MH, Byun S, Lee HK, Kweon YS, Chung S, et al. How COVID-19 affected healthcare workers in the hospital locked down due to early COVID-19 cases in Korea. J Korean Med Sci. (2021) 36:e325. doi: 10.3346/jkms.2021.36.e325

 8. Ahn MH, Shin YW, Suh S, Kim JH, Kim HJ, Lee KU, et al. High work-related stress and anxiety as a response to COVID-19 among health care workers in South Korea: cross-sectional online survey study. JMIR Public Health Surveill. (2021) 7:e25489. doi: 10.2196/25489

 9. Zhang WR, Wang K, Yin L, Zhao WF, Xue Q, Peng M, et al. Mental Health and Psychosocial Problems of Medical Health Workers during the COVID-19 Epidemic in China. Psychother Psychosom. (2020) 89:242–50. doi: 10.1159/000507639

 10. Zhou Y, Wang W, Sun Y, Qian W, Liu Z, Wang R, et al. The prevalence and risk factors of psychological disturbances of frontline medical staff in china under the COVID-19 epidemic: workload should be concerned. J Affect Disord. (2020) 277:510–4. doi: 10.1016/j.jad.2020.08.059

 11. Tuna T. Özdin S. Levels and Predictors of Anxiety, Depression, and Burnout Syndrome in Physicians During the COVID-19 Pandemic. Int J Ment Health Addict. (2021) 19:2470–83. doi: 10.1007/s11469-021-00505-2

 12. Gupta S, Sahoo S. Pandemic and mental health of the front-line healthcare workers: a review and implications in the Indian context amidst COVID-19. sGen Psychiatr. (2020) 33:e100284. doi: 10.1136/gpsych-2020-100284

 13. Miller DG, Pierson L. Doernberg S. The role of medical students during the COVID-19 pandemic. Ann Intern Med. (2020) 173:145–6. doi: 10.7326/M20-1281

 14. Hong J, Jung I, Park M, Kim K, Yeo S, Lee J, et al. Attitude of medical students about their role and social accountability in the COVID-19 pandemic. Front Psychiatry. (2021) 12:645340. doi: 10.3389/fpsyt.2021.645340

 15. Davide P, Andrea P, Martina O, Andrea E, Davide D, Mario A. The impact of the COVID-19 pandemic on patients with OCD: effects of contamination symptoms and remission state before the quarantine in a preliminary naturalistic study. Psychiatry Res. (2020) 291:113213. doi: 10.1016/j.psychres.2020.113213

 16. Alonso P, Bertolin S, Segalas J, Tubio-Fungueirino M, Real E, Mar-Barrutia L, et al. How is COVID-19 affecting patients with obsessive-compulsive disorder? A longitudinal study on the initial phase of the pandemic in a Spanish cohort. Eur Psychiatry. (2021) 64:e45. doi: 10.1192/j.eurpsy.2021.2214

 17. Taylor S. COVID stress syndrome: clinical and nosological considerations. Curr Psychiatry Rep. (2021) 23:19. doi: 10.1007/s11920-021-01226-y

 18. Samuels J, Holingue C, Nestadt PS, Bienvenu OJ, Phan P. Nestadt G. Contamination-related behaviors, obsessions, and compulsions during the COVID-19 pandemic in a United States population sample. J Psychiatr Res. (2021) 138:155–62. doi: 10.1016/j.jpsychires.2021.03.064

 19. Higgins-Chen AT, Abdallah SB, Dwyer JB, Kaye AP, Angarita GA Bloch MH. Severe illness anxiety treated by integrating inpatient psychotherapy with medical care and minimizing reassurance. Front Psychiatry. (2019) 10:150. doi: 10.3389/fpsyt.2019.00150

 20. Salkovskis PM Warwick HM. Morbid preoccupations, health anxiety and reassurance: a cognitive-behavioural approach to hypochondriasis. Behav Res Ther. (1986) 24:597–602. doi: 10.1016/0005-7967(86)90041-0

 21. Katz DE, Laposa JM Rector NA. Excessive reassurance seeking in depression versus obsessive-compulsive disorder: cross-sectional and cognitive behavioural therapy treatment comparisons. J Anxiety Disord. (2020) 75:102280. doi: 10.1016/j.janxdis.2020.102280

 22. Coyne JC. Toward an interactional description of depression. Psychiatry. (1976) 39:28–40. doi: 10.1080/00332747.1976.11023874

 23. Joiner TE Jr. Schmidt NB Excessive reassurance-seeking predicts depressive but not anxious reactions to acute stress. J Abnorm Psychol. (1998) 107:533–7. doi: 10.1037/0021-843X.107.3.533

 24. Joiner TE Jr. Metalsky GI Excessive reassurance seeking: delineating a risk factor involved in the development of depressive symptoms. Psychol Sci. (2001) 12:371–8. doi: 10.1111/1467-9280.00369

 25. Hong Y, Lee J, Lee HJ, Kim K, Cho IK, Ahn MH, et al. Resilience and work-related stress may affect depressive symptoms in nursing professionals during the COVID-19 pandemic era. Psychiatry Investig. (2021) 18:357–63. doi: 10.30773/pi.2021.0019

 26. Gavurova B, Ivankova V. Rigelsky M. Relationships between Perceived Stress, Depression and Alcohol Use Disorders in University Students during the COVID-19 Pandemic: A Socio-Economic Dimension. Int J Environ Res. (2020) 17:8853. doi: 10.3390/ijerph17238853

 27. Eysenbach G. Improving the quality of web surveys: the checklist for reporting results of internet e-surveys (CHERRIES). J Med Internet Res. (2004) 6:e34. doi: 10.2196/jmir.6.3.e34

 28. Chung S, Ahn MH, Lee S, Kang S, Suh S. Shin YW. The stress and anxiety to viral epidemics-6 Items (SAVE-6) scale: a new instrument for assessing the anxiety response of general population to the viral epidemic during the COVID-19 pandemic. Front Psychol. (2021) 12:669606. doi: 10.3389/fpsyg.2021.669606

 29. Chung S, Kim HJ, Ahn MH, Yeo S, Lee J, Kim K, et al. Development of the stress and anxiety to viral epidemics-9 (SAVE-9) scale for assessing work-related stress and anxiety in healthcare workers in response to viral epidemics. J Korean Med Sci. (2021) 36:e319. doi: 10.3346/jkms.2021.36.e319

 30. Lee SA, Jobe MC, Mathis AA Gibbons JA. Incremental validity of coronaphobia: coronavirus anxiety explains depression, generalized anxiety, and death anxiety. J Anxiety Disord. (2020) 74:102268. doi: 10.1016/j.janxdis.2020.102268

 31. Costantini L, Pasquarella C, Odone A, Colucci ME, Costanza A, Serafini G, et al. Screening for depression in primary care with Patient Health Questionnaire-9 (PHQ-9): A systematic review. J Affect Disord. (2021) 279:473–83. doi: 10.1016/j.jad.2020.09.131

 32. Kroenke K, Spitzer RL Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x

 33. Park S-J, Choi H-R, Choi J-H, Kim K-W. Hong J-P. Reliability and validity of the Korean version of the patient health questionnaire-9 (PHQ-9). Anxiety and mood. (2010) 6:119–24.

 34. Park S-J. (Patient Health Questionnaire-9, PHQ-9). (2010) 6:119–24. Available online at: www.phqscreeners.com (accessed April 04, 2022).

 35. Lee SA. How much “Thinking” about COVID-19 is clinically dysfunctional? Brain Behav Immun. (2020) 87:97–8. doi: 10.1016/j.bbi.2020.04.067

 36. Choi E, Lee J, Lee SA. Validation of the Korean version of the obsession with COVID-19 scale and the Coronavirus anxiety scale. Death Stud. (2022) 46:608–14. doi: 10.1080/07481187.2020.1833383

 37. Edwards BD. Book Review: Timothy A. Brown. (2006). Confirmatory factor analysis for applied research. New York: Guilford. Organ Res Methods. (2010) 13:214–7. doi: 10.1177/1094428108323758

 38. Abd-El-Fattah SM. Structural Equation Modeling with AMOS: Basic Concepts, Applications and Programming. J Appl Quant Methods. (2010) 5:365–8.

 39. Blakey SM, Reuman L, Jacoby RJ Abramowitz JS. Tracing ”Fearbola“: psychological predictors of anxious responding to the threat of ebola. Cognit Ther Res. (2015) 39:816–25. doi: 10.1007/s10608-015-9701-9

 40. Brand J, McKay D, Wheaton MG Abramowitz JS. The relationship between obsessive compulsive beliefs and symptoms, anxiety and disgust sensitivity, and Swine Flu fears. J Obsessive Compuls Relat Disord. (2013) 2:200–6. doi: 10.1016/j.jocrd.2013.01.007

 41. Yuan LL, Lu L, Wang XH, Guo XX, Ren H, Gao YQ, et al. Prevalence and predictors of anxiety and depressive symptoms among international medical students in China during COVID-19 pandemic. Front Psychiatry. (2021) 12:761964. doi: 10.3389/fpsyt.2021.761964

 42. Sandoval KD, Morote-Jayacc PV, Moreno-Molina M, Taype-Rondan A. Depression, stress and anxiety in students of human medicine in Ayacucho (Peru) in the context of the COVID-19 pandemic. Rev Colomb Psiquiatr. (2021). doi: 10.1016/j.rcp.2021.10.005. [Epub ahead of print].

 43. Karagol A. Levels of depression, anxiety and quality of life of medical students. Psychiatr Danub. (2021) 33:732–7.

 44. Ernst J, Jordan KD, Weilenmann S, Sazpinar O, Gehrke S, Paolercio F, et al. Burnout, depression and anxiety among Swiss medical students - a network analysis. J Psychiatr Res. (2021) 143:196–201. doi: 10.1016/j.jpsychires.2021.09.017

 45. Guse J, Heinen I, Mohr S. Bergelt C. Understanding Mental Burden and Factors Associated With Study Worries Among Undergraduate Medical Students During the COVID-19 Pandemic. Front Psychol. (2021) 12:734264. doi: 10.3389/fpsyg.2021.734264

 46. Shailaja B, Singh H, Chaudhury S. Thyloth M. COVID-19 pandemic and its aftermath: Knowledge, attitude, behavior, and mental health-care needs of medical undergraduates. Ind Psychiatry J. (2020) 29:51–60. doi: 10.4103/ipj.ipj_117_20

 47. Cougle JR, Fitch KE, Fincham FD, Riccardi CJ, Keough ME Timpano KR. Excessive reassurance seeking and anxiety pathology: Tests of incremental associations and directionality. J Anxiety Disord. (2012) 26:117–25. doi: 10.1016/j.janxdis.2011.10.001

 48. Costanza A, Macheret L, Folliet A, Amerio A, Aguglia A, Serafini G, et al. COVID-19 related fears of patients admitted to a psychiatric emergency department during and post-lockdown in Switzerland: preliminary findings to look ahead for tailored preventive mental health strategies. Medicina. (2021) 57:1360. doi: 10.3390/medicina57121360

 49. Waterman LZ, Weinman JA. Medical student syndrome: fact or fiction? a cross-sectional study. JRSM Open. (2014) 5:2042533313512480. doi: 10.1177/2042533313512480

 50. Starcevic V, Berle D. Cyberchondria: towards a better understanding of excessive health-related Internet use. Expert Rev Neurother. (2013) 13:205–13. doi: 10.1586/ern.12.162

 51. Bala R, Srivastava A, Ningthoujam GD, Potsangbam T, Oinam A. Anal CL. An observational study in Manipur state, India on preventive behavior influenced by social media during the COVID-19 pandemic mediated by cyberchondria and information overload. J Prev Med Public Health. (2021) 54:22–30. doi: 10.3961/jpmph.20.465

 52. Ossai EN, Eze II, Onyenakazi RC, Ugebe E, Eze B, Obasi O. How large is the burden of depression in a medical school? A cross-sectional study among medical students in Nigeria. Pan Afr Med J. (2021) 40:71. doi: 10.21203/rs.3.rs-93467/v1

 53. Mirza AA, Baarimah H, Baig M, Mirza AA, Halawani MA, Beyari GM, et al. Academic and non-academic life stressors and their impact on psychological wellbeing of medical students. AIMS Public Health. (2021) 8:563–80. doi: 10.3934/publichealth.2021046

 54. Caycho-Rodriguez T, Vilca LW, Carbajal-Leon C, Heredia-Mongrut J, Gallegos M, Portillo N, et al. Obsession with COVID-19 in Peruvian police and armed forces: validation of the obsession with COVID-19 scale in Spanish using SEM and IRT models. Death Stud. (2021) 25:1–11. doi: 10.1080/07481187.2021.1900453

 55. Andrade EF, Pereira LJ, Orlando DR, Peixoto MFD, Lee SA Castelo PM. Validation of the Brazilian Portuguese version of the Obsession with COVID-19 Scale (BP-OCS) using a large University Sample in Brazil. Death Stud. (2021) 46:1073–9. doi: 10.1080/07481187.2021.1879319

 56. Ashoor MM, Almulhem NJ, AlMubarak ZA, Alrahim AA, Alshammari SM, Alzahrani FS, et al. The psychological impact of the COVID-19 pandemic on otolaryngologists: should we be concerned? Laryngoscope Investig Otolaryngol. (2021) 6:576–85. doi: 10.1002/lio2.556

 57. Haciomeroglu B. The role of reassurance seeking in obsessive compulsive disorder: the associations between reassurance seeking, dysfunctional beliefs, negative emotions, and obsessive- compulsive symptoms. BMC Psychiatry. (2020) 20:356. doi: 10.1186/s12888-020-02766-y

 58. Starcevic V, Berle D, Brakoulias V, Sammut P, Moses K, Milicevic D, et al. Interpersonal reassurance seeking in obsessive-compulsive disorder and its relationship with checking compulsions. Psychiatry Res. (2012) 200:560–7. doi: 10.1016/j.psychres.2012.06.037

 59. Salkovskis PM. Understanding and treating obsessive-compulsive disorder. Behav Res Ther. (1999) 37:S29–52. doi: 10.1016/S0005-7967(99)00049-2

 60. Halldorsson B. Please Help Me excessive reassurance seeking as an interpersonal process in obsessive compulsive disorder and health anxiety. University of Bath, England. (2015).

 61. Sauer KS, Jungmann SM, Witthöft M. Emotional and Behavioral Consequences of the COVID-19 Pandemic: The Role of Health Anxiety, Intolerance of Uncertainty, and Distress (In)Tolerance. Int J Environ Res Public Health. (2020) 17:7241. doi: 10.3390/ijerph17197241

 62. Ohman A. Fear and anxiety: evolutionary, cognitive, and clinical perspectives. In: Lewis M, Haviland-Jones JM. editors. Handbook of Emotions. New York, NY: The Guilford Press (2000). p. 573–93.

 63. Loosen AM, Skvortsova V. Hauser TU. Obsessive-compulsive symptoms and information seeking during the COVID-19 pandemics. Transl Psychiatry. (2021) 11:309. doi: 10.1038/s41398-021-01410-x

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Kim, Ahn, Lee, Hong, Kim, Park and Chung. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-899266-t004.jpg
Effect Standardized S.E. Z-value P 95% CI

estimate
Direct effect:
SAVE-6 - OCS 0.42 0.059 7.157 <0001 0.306100.536
PHQ-9 —» OCS 0.15 0.057 2544 0011 0034100259
Indirect effect:
SAVE-6 - CRBS - OCS 0.1 0.034 3364 <0001 0.047100.179
PHQ-9 — CRBS — OCS 0.08 0.031 2538 0011 001810 0.141
Component
SAVE-6 > CRBS 029 004 3.94 <0.001 007 t00.21
CRBS - 0CS 039 004 653 <0001 0201003
PHQ-0 - CRBS 020 004 276 0.006 800410021
Total effect:
SAVE-6 - OCS 0.53 0.063 8.459 <0.001 0.410 t0 0.658
PHQ-9 - OCS 023 0.063 3574 <0.001 0.102 10 0.350

S.E., standard error; Ci, confidence interval; SAVE-6, Stress and Anxiety to Viral Epidemics-6 items; PHQ-9, Patient Health Questionnaire-9 items; CRBS, Coronavirus Reassurance-
Sseeking Behavior Scale; OCS, Obsession with COVID-19 scale.





OPS/images/fpsyt-13-899266-t002.jpg
Variables Age
Grade 080"
ocs 001

PHQ-9 -0.02
SAVE-6 -0.06
CRBS 0.06

Grade

0.02
-0.11
-0.06

0.02

ocs

0.29"
0.60"
0.56"

PHQ-9 SAVE-6

0.16™
027 0.38"

OCS, Obsession with COVID-19 scale; PHQ-9, patient health questionnaire-9; SAVE-6,
stress and anxiety to viral epidemics-6 items; CRBS, coronavirus reassurance-seeking

behaviors scale; *p < 0.05;

<0.01.





OPS/images/fpsyt-13-899266-t003.jpg
Dependent variables Included parameters Beta
ocs Age 004
PHQ-9 0.15
SAVE-6 043
CRBS 038

P-value

0.45
0.01
<0.001
<0.001

Adjusted R? F, P-value

0.49 F=399
P <0.001

OCS, Obsession with COVID-19 scale; PHQ-9, Patient Health Questionnaire-9 items; SAVE-6, Stress and Anxiety to Viral Epidemics - 6 items; CRBS, Coronavirus Reassurance-Seeking

Behaviors Scale.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Mediating Effect of Reassurance-Seeking Behavior on the Influence of Viral Anxiety and Depression on COVID-19 Obsession Among Medical Students



		Introduction



		Psychological Distress Among Medical Students During COVID-19



		Depression, Viral Anxiety, Reassurance-Seeking Behavior, and Preoccupation With COVID-19







		Methods



		Participants and Procedure



		Measures



		Stress and Anxiety to Viral Epidemics-6 Items



		Coronavirus Reassurance-Seeking Behaviors Scale



		Patient Health Questionnaire-9 Items



		Obsession With COVID-19 Scale













		Statistical Analysis



		Results



		Discussion



		Obsession Evaluation During the Pandemic Period



		Obsession With COVID-19 in Relation With Depression, Viral Anxiety, and Reassurance-Seeking Behavior



		Reassurance-Seeking Behaviors and Obsession With COVID-19



		Reassurance Behaviors Mediate the Effects of Depression or Viral Anxiety on Obsession With COVID-19 in Medical Students







		Limitations



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

The Mediating Effect of
Reassurance-Seeking Behavior on
the Influence of Viral Anxiety and

Depression on COVID-19 Obsession
Among Medical Students





OPS/images/fpsyt-13-899266-g001.gif





OPS/images/fpsyt-13-899266-t001.jpg
Variables

Sex (male)
Age, years old
Grades
Pre-medicine 1st (JUCM, total N = 43)
Pre-medicine 2nd (UUCM, total N = 44)
Medicine 1t (JUCM, total N = 44)
Medicine 2nd (UUCM, total N = 39)
Medicine 3rd (JUCM, total N = 40)
Medicine 4th (UUCM, total N = 41)
Questions on COVID-19
Did you experience being quarantined due to infection with COVID-19? (Yes)
Did you experience being infected with COVID-19? (Yes)
Did you get vaccinated? (Yes)
Psychiatric history
Have you ever experienced depression, anxiety, or insomnia or had treatment for it? (Yes)
Now, do you think you are depressed or anxious, or do you need help for your mood state? (Yes)
Rating scales
Patient health questionnaire-9 items
Stress and anxiety to viral epidemics-6 items
Coronavirus reassurance-seeking behaviors scale
Obsession with COVID-19 scale

N (%) Mean & SD

116 (71.6%)
223+2.1

27 (62.8%)
27 (61.4%)
23(52.3%)
29 (74.4%)
30 (75.0%)
26 (63.4%)

35(21.7%)
3(1.9%)
162 (100.0%)

23(14.2%)
9(5.6%)

3636
92445
2022
17£16









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Psychiatry





